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1 
This invention relates to improvements in ex- 
tractors, and is particularly directed fo extrac- 
tors for removing embedded broken stud bolts, 
and the like, which have the head or body of 
the bolt broken off. flush or below the plane 
surface of an engine block or other threaded 
member in which the stud is embedded. 
It is the cnstomary practice in removing 
broken and embedded stud bolts from a block, 
or the like, to rst drill a straight-sided hole 
in the center of the stud, parallel to its lon- 
gitudinal axis, and of a sufficient length therein 
to permit the insertion of the extracting tool. 
The diameter of the hole drilled in the stud may 
vary, according to the diameter of the stud and 
of the extractor to be nsed. Into this hole is 
inserted an extracting tool, i. e., a tool that will 
make if possible to apply torque to the broken 
stud and remove it from the hole in which it 
is embedded. 
This method of first drilling and then sub- 
sequently backing out the broken stud is nsed 
becanse every effort is ruade to avoid damaging 
the female threads in the block, thus leaving 
them in condition for the insertion of a new 
unbroken stud bolt of standard size and thread, 
thus eliminaing the undesirable and costly job 
of re-drilling and re-tapping these female 
threads for an oversize stud. 
Heretofore, there bave been three general 
tYpes of extracting tools for removing broken 
stud bolts which can be generally classifled ac- 
cording to the manner in which they grip or 
obtain their purchase on the broken stud. These 
classhïcations are, flrst, the tapered type which 
is driven into the hole previously drilled in the 
stud and which engages the wall of the hole by 
any number of designs of ridges or faces; second, 
the straight shank tYpe with V-shaped ridges 
disposed around the periphery of the shank and 
which is driven into the hole previously drilled 
in the stud. Tri this tYpe of extractor, the V- 
shaped ridges which extend, parallel to the major 
axis of the shank of the tool, form grooves in 
the wall. o the hole by cansing the metal of 
the stud;to flow horizontally, as the extractor 
is driven into position  in the stud; and, third, 
the chisel type having a non-tapered shank and 
chisel, pointed lands or flutes which cut their 
own grooves as the tool is driven into position. 
Ail of the above tYpes have one or more of 
the following inherent disadvantages. Some 
types cause an outward pressure to be exerted 
against the wall of the hole drilled in the stud. 
This pressure.is deweloped either in the process 
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of driving the extractor into position or when 
torque is applied to the extractor in an attempt 
fo remove or back out the broken or frozen 
stud, or this pressure may develop at both op- 
5 erations. In either or both cases, pressure thus 
ï developed is transmitted through the body of the 
stud to the stud threads and causes them to bind 
even more tightly in the mating thread in the 
block. Ail tapered shank extractors have the in- 
10 herent disadvantage of having a relatively short 
" area of engagements between the gripping mem- 
bers of the extractor and the straight bore of the 
hole in the stud. 
A further difficulty with present chisel type 
15 extractors s that if the operator does hot use 
' extreme care and skill in inserting the extractor 
in the stud hole, the tool will get out of line as 
it enters the hole and will gouge or out through 
the walls of the broken stud into the female 
20 threads in the block and thereby cause the very 
damage that the use of the tool is endeavoring 
to eliminate. 
Another diculty is that there is no assurance 
as to where extractors will break, ff they break. 
25 It is an object of this invention to provide 
an extracting tool that overcomes the chier dif- 
ficulties round in present extracting tools. 
A speciflc object of this invention is to provide 
a pilot or guide for the driven chisel or gouge 
30 typ extractor whtch provides a positive align- 
ing of the extractor in the hole and makes if 
impossible for the tool to get out of line as 
penetrates into the hole. 
A further object of this invention is to pro- 
35 vide an extract4ng tool of the chisel or gouge 
tYpe that does hot cause the stud to expand as 
the tool is driven into the hole to cause or permit 
the stud to expand during the backing out o£ 
the broken stud and actually will cause an 
4O ward pressure to be developed in the metal of 
the stud. 
.A yet further object of this invention is to 
provide an extractor that lîlls the entire hole 
drilled in the stud and thereby prevents slippage 
45 of the tool in the hole or displacement of the 
metal in the stud as torque is applied thereto. 
A further obect of this invention is to provide 
an extractor that is provided with a predeter- 
mined breaking point in or just below the 
50 torque-tool gripping member to prevent the ex- 
tractor from breaking off in the stud. 
A still further object of this invention is to 
provide an extracting tool that can be rotated 
in either direction, so that either right or left 
 hand studs may be backed out or run through. 



Another object of this invention is to provide 
an extractor which provides a positive grip along 
the entire length of the extractor in contact 
with the stud. 
Another object of this invention is to provide 
an extracting tool that does hot become wedged 
in the stud during the insertion thereof and maY 
be readily removed from the stud after the same 
bas been extracted. 
A yet further object of this invention is to 
provide an extracting to.ol that fllls the hole 
drilled in the studto such an extent that any 
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their base. The lands [3 have sides Or faces 
15 which preïerably should be parallel fo each 
orner and the longitudinal axis oî the shank. 
Further, if is fo be understood that these ïaces 
5 t5 may taper inwardl slight1 ïrom the bottom 
or cutting end to the top or handle end oï the 
shank fo the top. Iî such a slight taper is pro- 
vided, thiæ will give additional negattve outward 
or inward .pressure fo the stud. Thd :speciflc 
10 angle of the faces 15 is critical Wlthin a certain 
range. 
For a better understanding of the importance 

harmful tendency of the lands or flutes of the of the angle of these faces, reference is here 
extractor to chip or ream the metal from the ruade to the schematic view of Fig. 5. A line or 
stud during application of torque is pVënted. ï .plane i6 is draïn tangent to the arcuate face 
A further object of this invention is to provç!e I 0î the shank 15, at the point or line Il, where 

a tool that is effective in extracting broken stud 
bolts and yet is simple and inexpensive to manu- 
facture. 
Other objects and advantages of this invention 
will become apparent as the discussi6n-prbbëéds 
and is considered in connèction With 
panying claims and drawings and Wherein: 
Fig. 1 is a perspective View of tlae extrator as 
embodied in this invention and sh0ws one $orm 
of the pilot or guide; 
.. Fig. 2 is an end plan view oï the extractor 
shown in Fig. 1; 
. Fig. 3 is a cross sectional view òf the ektract0r 
embodied in this invention, taken 
$ of Fig. 4; 
Fig. 4 is a side elevation in partial, s.ecti0n .of 
the. extractor embodied in this i.n_ven.op: s_h0W- 
ing a portion of the tool and the broken stud 
bolt broken away and showing the pilot inthe 
drflled hole of the broken stud; 
Fig. 5 is an illustrative schematic, sectional 
view of the extractor embodied in this invention 
and is provided to illustrate more. clearly the 
significance of the angles of the face of the ribs 40 
or lands to the arcuate sides of the. shank; 
Figs. 6, 7 and 8 are longitudinalside, nd and 
perspective views, respectively, of. a_ modification 
of the guide or pilot embodied in this invention; 
and 
Fig. 9 is a perspective view showig 
modification oî this invention wherein, the ex- 
tracting tool is provided With. a concave cutting 
receiver in one end of the shank. 
In the drawings, wherein or the purpose Of 0 
illustration is shown a preferred embodiment of 
this invention, the numeral 15 de.ignates an 
elongated cylindrical slaank having- a hexagonal, 
square, or other collar Il, provïded on one end 
thereof, for the purpose of receiving a wrench, 
which applies the necessary torque to the _tool. 
The collar I! is ruade smaller in cross-sectional 
area than the shank to enable the .extractor to 
break at or in the collar ! 
is applied to the tool. Other means of. rnaking 6O 
the collar or top of the shank weaker than .the 
bottom, such as drilling a hole in the .co!lar, 
bonding the shank or giving, a .brittle .temper 
thereto may be adapted. Extending-parallel 
with the.longitudinal axis of the shnk 
inwardly tapering ribs or lands I _ca_rie. _up0n 
and integral _with the shank 15 .and .are _aç.ua.te. 
These lands _l are arcuate ab0ut.their outer 
diameter and being inwardly tapering are smaïlest 
at their base or point of. conc.v¢ith h..sçr- 0 
face I of the s.hank,, as shoF¢n.m9r_ e cleary in 
Figs 2, 3.and .. As_ shown pa_rt.ic.u.l.arly .in..!.g: 5, 
these lands form segments of thetool as a whole 
nd. dvde. the Cy!ind:ical Sufcê-o thé h-ank - 
info segments '!  Wliclïjm 

the fce 18-and the side of the shank I inter- 
sects. -This angle, here designated as the angle 
beta, in {he preïerred embodiment o this inven- 
tion, is less than 90 °. A variation of this angle 
fr0m 90 ° dWn can be ruade Withotit"' dëPting 
fr0m he spirit of this tnenti0n In 0ther''tls, 
in the preferred embbdiment of this"invëtttibn0 
the extent of the angle ]seta is '90°mirïus. 
is here pointed out,hoér, that the-nlebëta 
in other embodimentsbf this inentibn 
critical and may Be grëar :than:90 °. -The«sig - 
ncane of the 'aagle beta 'Wfll be dldduseffat. 
length later. 
Tlïe number Of egments ferrriedby»ttie]ïnds 
or ribs I is illusfraëd in tl4edrïings 
foïir. Hewe#er, itis to be Undërtbbdtlïàt this 
numbermy vkry and tlïe" hing"o fJth- is 
made 0rfly for-heiïp5se-0f illtitrïtî5n.  "Itis 
likewise p0ihtéd out hat he -relti6n"bf"th e 
Width X (Fig. 5) oI he base of'.the:lïnds" 
to the ,width W Will vary accbrding t0thê:-ïfïgle 
beta, and the Widh of the .base-bf-the'liïds 
X, and ts relatiïmo the65rd Y 0f-ttie-ë nïnt 
of the arcuate face-of the cylindridal-hïiïk 
formed, between _the lands i, 6an-be Vïïed 
without departing fro. m the spi2ibfhisi]ïiVC - 
tion. The height _of .t_h.e lans ï fliay lilëise 
be varied without departing fr0m :the SlSlit 'f 
this invention.. 
 As shown in Fig. 4, the ex..racing'-t-OP 1 s il!us- 
trated with. a broken stud. bolt ], which is em- 
bedded in a block Or head 5. A bïre or- H01e 
is flrst_ drilled into-or ith0ïgh, ithe b.r_o_kgn....sthd 
], :and the extracting tool 15 is tnseted into this 
hole 8. 
.A .pilot or guide t8 is .provided-on.he eil 
of the shànk of the extractor oppoite-te c-0!!r 
Il, assuring a positive aligning-of the-extractor 
in- theho!e 8. 
In. the prêferred emb0diment of this inven- 
tion, the pilot 18 takes the -form 0f-a- Pluraity 
of prongs or fingers as-best shown in..Figs. 1 
ànd 4. Itis noted:-that-these-prongs-or finges 
18, are lateral extensions of: the segm..e.nts: _of 
the shank ! 8,-lyng between the-- lands. ! .-and 
may be formed bYforgi:ng _o :by r-unnng g iïob, 
or other cutting too (hot shown).,-frSm:°thë'ex - 
trèmity :0f one rib or and ! -t0the  ëkt'ênïity: 
of the axial oppoitê rib or-landandtlïéh:run - 
ning the.same to àïaY dësired deïSth.': 
is then removed and rotated to hë-r/ékt:P'air 
of lands--where it is.-agan rfln tp the" S'ame 
depth until each pair of landg are milled ocflt 
-Ut. -is mfing bïerai0fi. Wili fo-rm a b_oh6ae 
.urface i9 in the b0om of the Stianl 
by Figs. 1 and 4, which is adaped toécetVe 
Cdtiïngs ïrom hë§tud b01t :-as 
i." lier ihto"thé hSle 8. :eln'riinning ' "thglob 
b"tnill; kifë"ed$e.:'ili"bé"cit "0n';thè"t 



i600»94 

13. This knife edge 0 preferably should then 
be tempered or hardened and serves as a chisel 
or gouge for cutting into the sides of the broken 
stud bolt. 7. 
The fingers fS are as pointed out above, ex- 
tensions of the segments of the shank 0 formed 
between the lands S, and, therefore, have an 
outer circumference equal fo the outer circum- 
ference |2 of the shank 0, thus permitting the 
saine fo fit in the hole. 0, as that of the shank. 
If will be seen from the drawings, and prefer- 
ably from Fig. 4, that the ngers 8 will serve 
asa guide or pilot for the extracting tool as if 
is driven into the hole $ and will prevent the 
deflecting of the tool af an angle. The extractor 
then being piloted or guided into the hole $ will 
always have ifs center parallel fo and coincident 
with the center of the hole and thus the tool is 
prohibited from veering off af an angle and goug- 
ing into threads 2  of the block or head 
Again referring fo the diagrammatic view 
shown by Fig. 5, reference is again ruade fo the 
angle beta formed between the faces |5 of the 
lands S and the arcuate surface of the shank 
2. The angle beta having an angle of less 
than 90 °, the faces take an inwardly tapering 
configuration. As the extractor is driven into 
the hole 0 of the stud bolt 7, the knife edges 
of the lands S will cut a channel (hot shown) 
into the stud bolt and the walls of the stud 
will be drawn inward or away from the hole. As 
torque is applied fo the extractor in order fo 
rotate the stud, the male threads will be urged 
loose from the companion female threads rather 
than causing or permitting them to Sain more 
tightly together. This is true whether the lands 
taper toward the top or are straight. During  
the extraction of the stud, the combination of 
the snug fltting and arcuate shank 2 and the 
inwardly tapering faces 5 of the lands 3 will 
grip the wall of the hole $ of the stud, so that 
none of the stud metal can flow either circum- 
ferentially or in an outward radial direction, 
i. e, the hole will be prevented from reaming 
out and the stud will be prevented from ex- 
panding. 
A modifled form of the pilot 8, shown in 
Figs. 6, 7 and 8, may be used, if desired, in 
place of the prongs or flngers 8. This modi- 
fled form of pilot is provided with a cylindrical 
shank 2, havin a diameter equal to the di- 
ameter of the arcuate cylindrlcal surface 3 of 
the shank |0. The exact length of the cylindri- 
cal pilot 2| is imrnaterial, but if should be of a 
suflïcient length fo give the pilot the necessary 
guiding action required. A second shank 
somewhat smaller in diameter than the main 
body portion 2 is aflïxed fo the end of the ex- 
tractor  0 and carries the pilot proper. The con- 
cave end  of the shank 0 and the somewhat 
smaller member 22 provide a space for the 
accumulation of the cuttings from the s.tud 
bolt 7. 
In a modification of this invention shown in 
Fig. 9, the pilot is omitted and a concave cutting 
receiving member | is provided in the end of 
the shank |0' of the tool. 
It is to be understood that the forms of this 
invention, shown and described, are to be taken 
as preferred examples of the saine and that 
various changes in the size, shape, number of 
lands, and width thereof, type of pilot used and 
angle variations of the faces |5, as well as the 
type of mfll and method of manufacture may 
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be resorted to without departing from the sptrit 
of this invention. 
We claim: 
1. An extractor for removing broken stud bolts 
5 comprising a cylindrical shank, lands on said 
shank separating said Shalzk into segments, said 
lands having an arcuate top surface substantially 
throughout the length thereof, said lands hav- 
ing a fiat surface on the sides thereof extending 
10 substantially parallel fo the axis of the shank 
of said extractor, the base of said lands lying ad- 
jacent the cylindrical shank being of a lesser 
width than the top surface of said lands, and the 
fiat surface of each of the sides of said lands 
]5 forming an angle with a plane tangent fo the 
cylindrical shank through the point of inter- 
section of the fiat surface on each side of the 
lands and the shank of less than 90 degrees, 
and a pilot carried upon one end of said shank0 
20 said pilot being formed by lengthwise extensions 
of the segments of said shank beyond the ter- 
minus of said lands, said shank and lands being 
provided with a hollow portion for receiving 
chips formed in the end thereof separating said 
2.5 extensions. 
2. An extractor for removing broken stud bolts 
comprising a cylindrical shank, lands on said 
shank separating said shank into segments, said 
lands having an arcuate top surface substan- 
30 tially throughout the length thereof, said lands 
having a fiat surface on the sides thereof ex- 
tending sbstantially parallel to the axis of the 
shank of said extractor, the base of said lands 
lying adjacent the cylindrical shank being of a 
35 lesser width than the top surface of said lands, 
and the fiat surface of each of the sides of said 
lands forming an angle with a plane tangent to 
the cylindrical shank through the point of in- 
tersection of the fiat surface on each side of the 
40 lands and the shank of less than 90 degrees, a 
pilot carried upon one end of said shank, said 
pilot being formed by lengthwise extensions of 
the segments of said shank beyond the termi- 
nus of said lands, said shank and lands being 
45 provided with a hollow portion for receiving 
chips formed in the end thereof separating said 
extensions, a wrench receiving member on the 
end of said shank opposite the end carrying said 
pilot, said extractor having a section weaker in 
50 torsional strength than any equivalent axiai 
linear section of the stud engaglng portion of 
the extractor, said weak section disposed between 
the wrench receiving member and the stud 
gageable portion of said extractor, each of the 
55 lands having a cutting edge formed on the end 
thereof lying between the extensions forming 
the pilot, and a driving head on the end of sald 
shank opposite the end carrying the pilot for re- 
ceiving a blow fo force said extractor into an 
60 opening provided in said broken stud bolt. 
3. An extractor for removing broken stud bolts 
comprising a cylindrical shank, lands on said 
shank extending longitudinally thereof and sep- 
arating said shank into segments, and a pilot 
65 carried upon one end of said shank, said pilot 
being formed by lengthwise extensions of the 
segments of said shank extending beyond the 
terminus of said lands, said shank and lands be- 
ing provided with a hollow portion for receiv- 
70 ing chips formed in the end thereof separating 
said extensions. 
4. An extractor for removing broken stud bolts 
comprising a cylindrical shank, hot more than 
four lands on said shank extanding longitudi- 
 nally thereof and separating said shank irto 



segments a , pilot, carrled up0n oneerd of Said 
shank, said pilot being formed by lengthwise eX - 
tensions of the segments of said sha', extend- 
lnbeyond the terminusof.said tands, said sha 
andlandsbeing provided with  a.hollow portion . 5 
for recelvg, chips formed, in the end. thereof 
separatin%said extensions, said lan& terminat - 
Ingin chfsel pointsbeteen said extensions, a  
driviheadon.:the-end of said shank .from.o - 
posithepilot-for receiving ablow thereonto 
dve theeractor.into .an. openg proded. 
the«sud blt;..and a wrench receing:member- 
on-said.shank-adjacent«thedrivinghead said 
lan&- extendin, throughout the lenh:of said- 
sha from«the pllots to the wrench receiving 15 . 
member  
BER  W. 
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